Rabbits are used commonly in product safety testing, and their reproductive organs are examined routinely. Therefore, it is important to know the incidence and extent of histologic alterations in testes of control rabbits so that toxic and degenerative lesions may be assessed accurately in animals exposed to various agents. Spermatid giant cells, focal tubular hypospermatogenesis, spermatogonial swelling, and intracytoplasmic vacuoles have been reported in the seminiferous epithelium of New Zealand white rabbit^.^ The presence of spermatid giant cells has been reported in clinically normal rabbits2,' as well as in normal rats, mice, pigs, dogs, and men.' Multifocal hypospermatogenesis has been reported in otherwise normal human t e~t e s .~ Factors which influence these histologic alterations in the testes of normal rabbits are unknown. This study examined the effects of study duration, body weight, laboratory of origin, and month of sacrifice on the incidence and extent of histologic alterations in testes of control rabbits. Formalinfixed (by immersion), paraffin-embedded, hematoxylin and eosin-stained tissue sections of testes (one per rabbit) from 183 untreated, control New Zealand white rabbits sacrificed after routine 28-and 9 I-day percutaneous product safety tests were studied using quantitative and qualitative light microscopy. Rabbits from 28-and 91-day studies were approximately 18 and 26 weeks of age at sacrifice, respectively. At least 20 rabbits, ten from each study length, from studies done over a period of 8 years were examined from each of five laboratories.
The cross-sectional area (cm2) of testis on each slide was determined with a computerized digitizing tablet (ZIDAS @, Carl Zeiss, Inc.). The following data were determined for one section from each rabbit by counting affected tubules or foci using a light microscope with an ocular grid: tubules with spermatid giant cells per cm2 of testicular cross-sectional area (extent of spermatid giant cells); the number of tubules with focal hypospermatogenesis per cm2 (extent of hypospermatogenesis) and the distribution of these tubules (center, midzone, or periphery); the number of foci of interstitial inflam- the epithelium and in the lumen. Swollen spermatogonial cell (arrow). HE. Bar = 10 pm. mation per testicular section; the number of dilated tubules per section; and the presence of spermatogonial cytoplasmic swelling and intratubular cytoplasmic vacuoles. Focal hypospermatogenesis was defined as a reduction of the height of seminiferous tubular epithelium to two or fewer layers in an entire tubule or a portion of a tubule. A tubule was considered dilated if the diameter of the tubule was twice that of surrounding tubules. The incidence and extent of these changes in rabbit groups according to laboratory, study length, body weight at sacrifice, and month of the year at sacrifice were evaluated using analysis of covariance6 and step-wise discriminant analysis3 Relationships between the extent or presence of each possible pair of changes occurring concurrently in a single testis were evaluated using correlation factors.8
Spermatid giant cells, focal hypospermatogenesis, spermatogonial swelling, and cytoplasmic vacuoles were common findings in rabbits from both study lengths. Spermatid giant cells were present in 100% of the rabbits on 28-day studies and 9 1% of the rabbits on the 9 1 -day studies. These spherical cells varied greatly in size and contained from two to 40 small round nuclei (Fig. 1 ). Nuclei generally were located at the periphery of the cell and either contained clumped chromatin or were pyknotic. Spermatid giant cells usually were free in the tubular lumen but occasionally were seen within the seminiferous epithelium. One to three of these cells usually were present in an affected tubule. Focal hypospermatogenesis occurred in portions of single tubules, in whole tubules or in clusters of tubules. Clusters of cross-sections of affected tubules often were triangular and located beneath the tunica albuginea (Fig. 2) , possibly reflecting involvement of the same tubule cut at different levels.
Cytoplasmic swelling of spermatogonia occurred in scattered tubules of most rabbits. The first or second rows of cells adjacent to the basement membrane were affected. These cells had clear cytoplasm and densely granular eccentric nuclei.
Clear, distinct, intracytoplasmic vacuoles in the tubular epithelium were present in tubules of most rabbits. These vacuoles occasionally appeared to coalesce into spaces as large as 30 Fm. The cell type containing these vacuoles could not be determined by light microscopy. An ultrastructural study demonstrated that these vacuoles are in supporting (Sertoli's) celkS Focal interstitial orchitis surrounded seminiferous tubules singly or in small groups, with no apparent pattern of distribution, in 4% of the rabbits. Lymphocytes and histiocytes predominated but a few heterophils were present. Tubules surrounded by lymphoid infiltrates often lacked spermatogenic epithelial cells. The cause of the inflammation was not apparent.
One to six dilated tubules were randomly distributed in 17 of 183 rabbits. These tubules were two to four times the normal tubular diameter and occurred with or without associated tubular hypospermatogenesis and spermatid giant cells.
The incidence of all testicular changes and the extent of spermatid giant cells and hypospermatogenesis are summarized by study duration ( Table 1 ). The extent is calculated based on all rabbits and on only affected rabbits. The extent of spermatid giant cells was significantly greater in rabbits from 28-day studies. The month of sacrifice was a significant covariate for the extent of spermatid giant cells (P < 0.05).
Incidence and extent of spermatid giant cells is given by month ( Table 2 ). The extent of spermatid giant cells was greatest in May in each study length. Laboratory of origin and body weight at sacrifice did not affect significantly any of the changes examined. The incidence of spermatogonial swelling, tubular cytoplasmic vacuoles, tubular dilatation, and interstitial inflammation were not affected by study length. There was a significant positive correlation between the extent of spermatid giant cells and the presence of interstitial inflammation (P < 0.05). No other significant correlations were present for other pairs of histologic changes.
The significantly greater extent of spermatid giant cells and focal hypospermatogenesis, and the greater incidence of hypospermatogenesis in rabbits from 28-day studies may be related to the age of the rabbits at sacrifice, rather than actual study duration. Rabbits from 28-day studies were killed at approximately 18 weeks of age and rabbits from 9 1 -day studies were approximately 26 weeks of age at sacrifice.
The month of sacrifice appeared to affect the extent of spermatid giant cells in both study lengths. The extent peaked in May in both study durations, but the months ofleast extent were different. These rabbits were housed in environmentally controlled rooms with constant ambient temperature and daily light exposure that did not vary with season, which eliminated the effect of photoperiod on testicular structure and function. The lack of significant differences between laboratories suggests that environmental factors did not have measurable effects on testicular morphology. The cause of the effect of month of sacrifice on the extent of spermatid giant cells is not known.
The positive correlation between interstitial inflammation and the extent of spermatid giant cells suggests that orchitis contributed to the formation of giant cells in a low percent of rabbits. However, most testes had spermatid giant cells without evidence of inflammation indicating that inflammation is not a major cause of giant cell formation in most rabbits.
Since rabbits are used commonly in product safety testing, it is important for scientists evaluating safety trials to recognize that spermatid giant cells, focal tubular hypospermatogenesis, spermatogonial swelling and cytoplasmic vacuoles are seen frequently in the testes of untreated control rabbits. These changes appear to be indistinguishable by light microscopy from toxic and degenerative lesions known to be caused by a variety of agents. Although the cause of the changes is unknown, age and month of the year at sacrifice may affect formation of spermatid giant cells and focal hypospermatogenesis. 
An Ovine Mammary Adenoma

A. ALI
Ovine mammary neoplasia is rare and usually b e~~i g n .~.~ In large surveys of tumors of sheep in South Africa2 and Britain,I2 mammary tumors were not mentioned. In a computer search of ovine mammary neoplasia in New Zealand, two mammary adenocarcinomas were recorded, but descriptions of the tumors were not p r~v i d e d .~
Other investigators believe that the most common tumors of the ovine udder are squamous cell carcinomas and fibropapillomas, both appearing to arise from the skin without an apparent involvement of the underlying p a r e n~h y m a .~~~J~ The purpose of this report is to describe a mammary adenoma in a 3-year-old ewe.
The animal was purchased from Wyoming with 50 others for the study of ovine progressive pneumonia (OPP). She was serologically positive for OPP infection by the agar gel immunodiffusion test.5 Upon clinical examination no udder abnormalities were observed. In the formalin-fixed mammary gland, however, there was a 1-cm diameter gray area distinctly demarcated from the surrounding tissue.
Histologically, the tumorous area consisted of multilobulated glandular tissue separated from the more normal involuted mammary tissue by an irregularly thick connective mammary tumors in sheep is unknown. The general belief is that although lentiviruses, including OPP, are classified as retroviruses,6 no evidence is available to associate these with tumor induction.'." It is, however, of interest to find mammary neoplasia in an OPP-seropositive animal with extensive lymphoid hvperplasia in the gland and elsewhere. Mammary adenomas, regardless of their etiology, have the potential to compress and displace functionally vital parenchyma and may result in a decline in milk production. tissue capsule. The lobules-were arranged in a well-differentiated pattern and compressed the adjacent tissue. Within the tumor mass, the acini were separated by a delicate stroma and lined by a single layer or multiple layers of columnar to cuboidal epithelial cells. These cells had round to oval nuclei and abundant apically vacuolated cytoplasm. Mitosis was uncommon. Focally, the lumens of some ducts were distended, and papillary projections of the cells projected into them. A characteristic feature of the neoplastic acini was prominence of the basement membranes that stained positive by the PAS technique ( Fig. 1) .
Changes comparable with OPP and characterized by diffuse or nodular lymphoid infiltrates were seen in the lung and thoracic lymph nodes. Similar lymphoid infiltrates were also seen within the neoplastic areas in the gland and adjacent parenchyma. The intensity and frequency of these changes, however, were less prominent within the tumor mass.
Virus-caused mammary tumors have been described in mice in which B-type virus particles or virus-specific antigens have been demonstrated by electron microscopic and immunofluorescence studies, respectively.' Similarly, oncogenic retroviruses of D-type morphology have been isolated from a rhesus m~n k e y .~ Association of the OPP agent, if any, with 
